DESCRIPTION 



CONTENTS DISTRIBUTING AND RECEIVING APPARATUSES, 

CONTENTS TRANSMITTING/RECEIVING SYSTEM, 
CONTENTS DISTRIBUTING AND RECEIVING METHODS, AND 
CONTENTS DISTRIBUTION AND RECEPTION PROGRAMS 

This application claims priority from PCT Application No . 
PCT/JP2004/017051 filed November 17, 2004, and from Japanese 
Patent Application No. 2003-392617 filed November 21, 2003, 
which applications are incorporated herein by reference. 

TECHNICAL FIELD 

[0001] The present invention relates to contents distributing 
and receiving apparatuses, a contents transmitting/receiving 
system, contents distributing and receiving methods, and 
contents distribution and reception programs, which allow 
improvements in the resistance to data error and data loss of 
data encoded by hierarchical encoding in network distribution. 
BACKGROUND ART 

[0002] Recently, there has been a spread of contents 
distribution which distributes contents including moving 
pictures and audios via a network. Under such circumstances, 
as a method of efficiently transmitting moving picture data, 
there is often used a method of transmitting data that is encoded 
by high-efficient compression based on inter-frame prediction. 
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for example. In these methods, data of prediction parameter 
obtained by predicting encoded picture from the preceding and 
following frames in terms of time and the prediction residual 
picture data are encoded so as to reduce the information amount 
of the moving picture data which have high correlation in the 
time direction. Furthermore, the prediction residual picture 
data is compression-encoded highly efficiently through 
conversion-encoding and quantization, thereby enabling 
transmission of contents data with less transmission band. 
[0003] Typical examples thereof are methods which use 
compression encoding systems such as MPEG (Moving Picture 
Experts Group) -1, MPEG-2, and MPEG-4. In these compression 
encoding systems, inter- frame prediction by motion 
compensation is performed on the input picture frames by a 
rectangular area unit of a constant size called a macro block. 
The obtained motion vector data and signal data that is obtained 
by compressing the prediction residual picture data through 
application of two-dimensional discrete cosine conversion and 
quantization are variable-encoded. 

[0004] Moreover, for audios, there is also an audio compression 
method directed to the data encoded by high-efficient 
compression based on inter- frame prediction such as AAC 

(Advanced Audio Codec) . By employing this method, it becomes 
possible to distribute the contents data by efficiently 
utilizing the transmission band of the network. 
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[0005] There are a great number of methods for distributing such 
contents compression-encoded information to IP (Internet 
Protocol) network that utilizes a packet switching system. 
Further, it is expected in the future that such methods be 
developed into distribution of contents in a mobile 
communication system. The mobile communication system is a 
system where mobile stations constituted with PHS (Personal 
Handyphone Systems) , portable telephones, and portable 
terminals utilizing those as a means for communication are 
connected through radio stations and radio channels. 

[0006] There is also known scalable encoding which is capable 
of varying resolution and picture quality multi-hierarchically 

(for example, Patent Literature 1) 

[0 007] Patent Literature 1: Japanese Unexamined Patent 
Publication 9-98434 
DISCLOSURE OF THE INVENTION 

[0008] However, it is not possible with the conventional 
contents distribution method to properly decode the contents 
data with an error on the receiver side, if there is generated 
a transmission data error or transmission packet fault with a 
long burst characteristic that cannot be decoded even with an 
error correcting code. 

[0009] Further, it is common to employ a method of requesting 
retransmission of the lost data when there is generated a packet 
loss. However, it is not possible with the contents 
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distribution of multicast/broadcast to employ a method which 
transmits the error of transmitted data and fault information 
of the transmission packet from the receiver side to the 
transmitter side. 

[0010] When there is generated a packet loss in the case of 
picture data, for example, there is an error concealment method 
taken as a measure for the receiver side to generate picture 
data so as to conceal the error as much as possible from the 
pictures of the properly-decoded preceding and following frames 
in terms of time or the peripheral picture data within the same 
frame. However, it is impossible to eliminate the disturbance 
of the decoded picture. Furthermore, since the inter- frame 
prediction is employed, the disturbances of the picture and 
audio generated once may propagate to the following frames. 
[0011] In addition, when the error information is returned from 
the receiver side and transmitted to the transmitter side, the 
transmission band of . the Internet is occupied by this feedback 
information and the retransmitted data. 

[0012] The present invention is designed in view of the 
aforementioned circumstance. The first object of the present 
invention is to provide contents distributing and receiving 
apparatuses, a contents transmitting/receiving system, 
contents distributing and receiving methods, and contents 
distribution and reception programs, which can suppress as much 
as possible the significant disturbance of contents reproduced 



on the receiver side, which is generated due to the transmission 
error of the encoded data. 

[0013] Further, the second object of the present invention is 
to provide contents distributing and receiving apparatuses, a 
contents transmitting/receiving system, contents distributing 
and receiving methods, and contents distribution and reception 
programs, which allow users to set trade-off between the 
transmission band used for contents transmission and the 
quality . 

[0014] Furthermore, the third object of the present invention 
is to provide contents distributing and receiving apparatuses, 
a contents transmitting/receiving system, contents 
distributing and receiving methods, and contents distribution 
and reception programs, which can achieve the above-described 
first object of the present invention without sending the 
feedback information from the receive side to the transmitter 
side . 

[0015] Moreover, the fourth object of the present invention is 
to provide contents distributing and receiving apparatuses, a 
contents transmitting/receiving system, contents distributing 
and receiving methods, and contents distribution and 
reception programs, which allow the transmitter side to control 
the quality and/or stability of the receive-side contents 
through controlling whether or not to perform encryption at the 
time of transmission and/or controlling information to be sent 
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to the receiver side by call connection processing. 

[0016 , Purther, the fifth object o £ the present invention rs 

to provide contents aistributing and receiving apparatuses, a 

contents transiting/receiving system, contents aistributing 

and receiving methods, and contents aistribution and reception 

HVh can achieve the aforementioned objects while 
programs, which can acmevc 

■ lh . aeration amount required for 
preventing an increase in the operatic 

decoding the compression-encoded data. 

10017, rurthermore. the sixth object of the present invention 
i. to provide contents aistributing and receiving apparatuses , 
. contents transmitting/receiving system, contents 
attributing and receiving methods, and contents aistribution 
and reception programs , which can control the power consumption 

• „™»ratus in accoraance with the power that 
of the receiving apparatus in a 

can be used on the receiving apparatus side. 
,0013, m order to achieve the aforementioned objects, a 
contents distributing apparatus according to the present 

invention comprises 

a aata output aevice for outputting encoaea aata, ana 
. transmitting aevice for transmitting the encoaea aata 
outputtea from the aata output aevice, wherein-. 

the aata output aevice outputs aata encoaea by 
hierarchical enooaing as the encoaea data,- ana 

the transmitting aevice transmits at least a part of aata 
o£ at least one layer among the data encoded by the hierarchical 



encoding. 

[0019] Further, the data output device may output the data 
encoded by the hierarchical encoding by separating it to 
respective encoded data of each layer, and the transmitting 
device may transmit each of the encoded data individually by 
each layer. Furthermore, the transmitting device may transmit 
at least a part of ref erred-inf ormation encoded data of at least 
one layer among the data encoded by the hierarchical encoding. 

[0020] Further, the transmitting device may transmit, among the 
data encoded by the hierarchical encoding: a) at least a part 
of encoded data of one layer; and b) at least a part of 
ref erred-inf ormation encoded data of at least one layer among 
remaining layers. Furthermore, the transmitting device may 
transmit, among the data encoded by the hierarchical encoding: 
a) at least a part of ref erred-inf ormation encoded data of one 
layer; and b) at least a part of encoded data of at least one 
layer among remaining layers . 

[0021] Also, the transmitting device may comprise a 
transmission managing unit, wherein the transmission managing 
unit controls quality and stability and/or confidentiality of 
distribution contents on the contents distributing apparatus 
side through controlling at least one of: number of the encoded 
data to be transmitted; hierarchy of the encoded data; 
distribution target of a cipher key; encryption method; and 
degree of encryption. Further, when performing data 



f a nlurality of pieces of encoded data with a 
transmission of a plurality u f 

, t-Vie> transmission 

tim e difference provided therebetween, the 

^ina unit may chan g e . co.pres.ion rate of f oXiowins encoded 
data with respect to a concession rate of precedin, encoded 

Hifference Furthermore, the transmission 
data with the time difference. 

• t- mav select the compression rate in accordance with 
managing unit may seiecc tn« 

a attribution rate and/or condition of a transmission line. 
Moreover, the transmission managing unit may select whether or 

■ t- «i- least a part of the encoded data in accordance 
not to transmit at lease a pa* 

-, . „ f-y,- condition of the 
with the distribution rate and/or the 

transmission line. 

[0 02 21 Further, the transmits device may perform data 
transmission include encoded data of layers hi g her than 
hi erarchy of the data to he transited. Furthermore, the 
tr ans m ission mana 9 in g unit way controi the .uality and 
stability of the distribution contents on a contents 
distribute side throu.h controls inform tar.et of 

. • n * * session by which the encoded data is 
session information of a session y 

transmitted. 

[0 0M1 A contents receiving apparatus accordin. to the present 
mention cerises: a device for receivins encoded data 
transmitted by a piurality of sessions.- a device for receiving 
the encoded data received by the receivin. device, and 
disc riminatin 3 and separate individuai encoded data units 
therefrom, and a reconstruction device which extracts encoded 
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data received without , transmission error and a fault from the 
oiscriminated and separated encoded data, and reconstructs and 
outputs encoded data from the extracted encoded data. 
[0 024, Further, when reconstructing the encoded data, the 
reconstruction device may Judge duplication of the encoded data 
£ rom identifiers given to encoded data transmission unrts. 
Purthermore. the reconstruction device may Judge a compression 
rate and/or hierarchy of the encoded data from at least one of, 
a, an encoded data receiving session determined in advance; 
W encoded data identifying information determined in advance, 
wnich is given to the encoded data transmission unit; c, an 
.needed data receiving session informed by call connection 
processing, and d, the encoded data identifying information 
„„ich is given to the encoded data transmission unit and 
informed by the call connection processing. Moreover, there 
My be provided a report transmitting unit for transmitting a 
receiving state report to inform condition of a transmission 
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,00251 A contents transmitting/receiving system according to 
tbe present invention comprises a contents distributing 
apparatus, a contents receiving apparatus, and a communication 
networ* for connecting the contents distributing apparatus and 
the contents receiving apparatus, wherein: 

the contents distributing apparatus comprises 

a data output device for outputting encoded data, and 
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a transmitting device for transmitting at least a part 
of data of at least one layer among the data encoded by the 
hierarchical encoding outputted from the data output device; 
and 

the contents receiving apparatus comprises 

a device for receiving encoded data transmitted by a 

plurality of sessions; 

a device for receiving the encoded data received by the 
receiving device, and discriminating and separating individual 
encoded data units therefrom; and 

a reconstruction device which extracts encoded data 
received without a transmission error and a fault from the 
discriminated and separated encoded data, and reconstructs and 
outputs encoded data from the extracted encoded data. 
[0026] A contents distributing method according to the present 
invention comprises the steps of; 

an output step of outputting encoded data; and 
a transmission step of transmitting the encoded data 
outputted in the output step, wherein 

data encoded by hierarchical encoding is outputted as the 
encoded data in the output step, and 

at least a part of data of at least one layer among the 
data encoded by the hierarchical encoding is transmitted in the 
transmission step. 

(0027, in the output step, the data encoded by the hierarchical 



11 



encoding W be separated to respective encoded data o £ each 
layer to be outputted and. in the transmission step, each o£ 
the encoded data may be transmitted by each layer. Further, 
in the transmission step, there may be transmitted at least a 
part of referred- information encoded data of at least one layer 
among the data encoded by the hierarchical encoding, 
rurthermore. in the transmission step, among the data encoded 
b y the hierarchical encoding, there may be transmitted, a, at 
least a part of encoded data of a first layer, and b, at least 
a part of referred- information encoded data of at least one 
layer among remaining layers. 

[0 028] Moreover, in the transmission step, among the data 
encoded by the hierarchical encoding, there may be transmitted: 
a, at least a part of ref erred-inf ormation encoded data of the 

a v,. «f least a part of encoded data of at least 
first layer; and b) at lease a 

one layer among remaining layers. 

,0029, The guality and stability and/or confidentiality of 
attribution contents may be controlled on the contents 
aistributing apparatus side through controlling, on the 
contents distributing side, the number of the encoded data to 
be transmitted, hierarchy of the encoded data, distribution 
target of a cipher Key and/or encryption method and/or degree 
o£ encryption. Further, when performing data transmission of 
a plurality of pieces of encoded data with a time difference 
provided therebetween, a compression rate of following encoded 
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data may be changed with respect to a compression rate of 

preceding encoded data with the time difference . Furthermore, 

the compression rate may be selected in accordance with a 

distribution rate and/or condition of a transmission line. 

Moreover, data transmission may be performed including encoded 

data of layers higher than hierarchy of the data to be 

transmitted. Further, the guality and stability of the 

distribution contents may be controlled on a contents 

distributing side through controlling informing target of 

* i- 4 o« of a session by which the encoded data is 
session information ot a session 

transmitted. 

[0030] The output step may comprise at least one of the steps 
of: (a, an input step of first to N-th encoded data,- (b, an input 
step of encoded data, and a generating step of the first to N-th 
encoded data from data of at least one layer among the encoded 
data inputted in the input step, (c, an input step of a first 
encoded data, and a generating step of second to N-th encoded 
data from data of at least one layer of the first encoded data 
inputted in the input step; (d, an encoding step of encoding an 
inputted signal into the first to N-th encoded data; and ,e> 
an encoding step of encoding the inputted signal into the first 
encoded data, and a generating step of the second to N-th encoded 
data from data of at least one layer of the first encoded data 
inputted in the input step. 

[0031] (N + l)-th encoded data may be outputted in addition to 
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the N-th encoded date. Xdentif iers for identifying data may be 
gi ven to the first to -th enooded data. Each of the first 

to (H+1) - th encoded data may be transmitted b y a different 
session. The first to -th encoded data may be multiplexed 

to oe transmitted. «n g the first to «N.l.-th encoded data, 
at least two pieces of enooded data may be multiplexed, and the 
m u!tiplexed encoded data and remaining encoded data without 
multiplexing may be transmitted, respectively, by different 
sessions. X contents distribute side may control an 
informing tar g et of session Information of a session by which 

• r-r-orl The first to (N+l) -th encoded 
the encoded data is transmitted. The nrs 

data ray be distributed with a time difference provided 
th erebet„een . The time difference may be set in accordance with 

• • ™ 1 i ne and/or an encoding compression 
condition of a transmission line ana/ or 

_ /_„ =, ru ie determined in 
rate and/or a distribution rate and/or a rule 



advance . 



,0032, A contents receivin g method according to the present 
mention comprises the steps of, a receiving step of receiving 
encoded data transmitted by a plurality of sessions, a step of 
receiving the encoded data received in the receiving step, and 
eiscriminating and separating individual encoded data units 
herefrom.- and a reconstruction step of extracting encoded data 
re oeived without a transmission error and a fault from the 

, . ^t-a and reconstructing 
discriminated and separated encoded data, and 

data from the extracted encoded data, 
and outputting encoded data rrom 
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C0033, When reconstructing the encoded data. duplication of the 
encoded data may be dudged fro, identifiers given to encoded 
d ata transmission units. Further, a compression rate and,or 
Hierarchy of the encoded data may he Judged fro m at ieast one 
o£ . a, an encoded data receiving session determined in advance.- 
b) encoded data identifying information determined in advance, 
wh ich is given to the encoded data transmission unit; c, an 
encoded data receiving session informed by oail connection 
processing, and d, the encoded data identifying informal 
wh icn is given to the encoded data transmission unit and 
formed by the call connection processing . S receiving state 
report may be transmitted for informing condition of a 
transmission line. 

,003.) m the receiving step, the encoded data may be received 
by securing a buffer size determined by at ieast one of: (a, 
a receiving buffer size determined in advance; ,b, a buffer size 
informed by cail connection processing; and <c> a buffer srze 
calculated based on a contents distributing rate and 
tim e-difference setting information, which is set in advance 
and/or informed by call connection. 

,00351 * oontents transmitting/receiving metbod, comprising 
th e steps of: an output step of outputting data encoded by 
Hierarchical encoding; a transmission step of transmitting at 

by the Hierarchical encoding; a receiving step of receiving 
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encoded data transmitted *v * P-aUtv o £ sessions; a step o £ 
dis criminatin 3 ana separate individuai encoded data ^ 
£ rom tne receivea encoaea aata, ana a reconduction step o t 
extracts encoaea aata receivea «itnout a transmission error 
ana a £ auit £ rom tne aiscriminatea ana separatea encoaea aata, 
and reconstruct^ ana outputtin 3 tne extracted encoaed data. 
[00361 A contents distention pro 3 ram accordin, to tne present 

r- OT - that constitutes a contents 
invention allows a computer that 

. = t-n execute: a data processing function 
distributing apparatus to execute. 

£or outputtin. encoded data, and a transmission process^ 
action £ or transmits tne encoded data £ rom tne data section. 



wherein 



aata encoaea o Y nierarcnical encodin 3 is outputtea as tne 
encoaea aata t„rou 3 n execution o £ tne data process^ .unction. 

encodea by tne nierarcnicai encoain, is transmitted tnrou 3 n 
execution o £ tne transmission processes .unction. 
„03 7) Tne aata encoaed *y tne nierarcnicai encodin. may *e 
separated to respective encodea aata o £ eacn iayer to *e 
out pnttea tnrou 3 „ execution o £ tne data processing, .unctron 
and eacn o £ tne encoded data may b e transmitted individual 
by eacn iayer tnrou.n execution o £ tne transmission processin. 
£u nction. -ere mav *e provided a .unction o £ transmitting at 
le ast a part o. re £ erred-in £ ormation encoded data o £ at leas 
on e iayer amon g tne data encoded b y tne nierarcnicai encoding 



[ 

se 



ie 



,0038, There may be provide* a function of transmitting, among 
th e data encoded by the hierarchical encoding: a, at least a 
part of encoded data of a first layer.- and b, at least a part 

^ ^ a h a ofat least one layer among 
of referred- information encoded data of at 

, nmuided a function of 
■ -^r, lavprs There may be proviaeo. 
remaining layers . 

transmitting. a» g the data encoded by the hierarchies 
encoding a, at least a part of ref erred-inf oration encoded 
data o£ a first layer,- and h, at least a part of encoded data 
o£ at least one layer among remaining layers. 
[00 3 91 There may he provided a function of controlling guality 
and stability and/or confidentiality of distribution contents 
on the contents distributing apparatus side through controlling 
th e number of the encoded data to be transmitted, hierarchy of 
th e encoded data, distribution target of a cipher hey and/or 

A,r,r dearee of encryption. When 
encryption method and/or degree 

■ • * * tVI uralitv of pieces of encoded 
performing data transmission of a plurality 

• th a time difference provided therebetween, a 
data with a time 

• r.ta of following encoded data may be changed with 
compression rate ot tonuwx y 

B . on rate of preceding encoded data with 
respect to a compression rate 01 y 

,. ffprence There may be provided a function of 
the time difference. 

■«« r-*t-e in accordance with a 
selecting the compression rate 

. , . . rate and /or condition of a transmission line, 
distribution race auu/ uj. 

• „oH * function of performing data transmission 
There may be provided a function ox y 

deluding encoded data of layers higher than hierarchy of the 
dat a to be transmitted. There may be provided a function of 
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controUin, the ^aUty ana stahiiity or the distribution 
eontents on a contents distribute side throu 9 h control 
in£ o m in g tar.et o £ session infection o £ a session by which 
the encoded data is transmitted. 

[00 40, A contents reception pr^a. accordin. to the present 
invention aXiows a colter that constitutes a contents 
reeeivin. apparatus to execute: a reception processin. tunction 
£or receivin g encoded data transmitted by a plurality o £ 

- • ^ -For- receiving the encoded data 
9 nrnressing function tor receivi y 
sessions; a processmy 

received in the receivin g step, ana discriminate and 
separate individual encode* data units theorem; and a 
reconstruction processin. .unction £ or extracts encoded data 
recei ved without a transmission error and a £ auit trom the 
^criminated and separated encoded data, and reconstruct^ 
end outputs encoded data fros the extracted encoded data. 

■ a*a » function of judging duplication 
[0041] There may be provided a functio 

..-Hfiers qiven to encoded data 
of the encoded data from identifiers gx 

transmission units when reconstructing the encoded data. 
F urther, there may he provided a function of judging a 

Ai n -r hierarchy of the encoded data from at 
compression rate and/or hierarcny 

le ast one of: a) an encoded data receiving session determined 
in advance; h) encoded data identifying information determined 

, . , ■ aiven to the encoded data transmission 
in advance, which is given to 

* a *»t-» receiving session informed by call 
unit; O an encoded data receiving 

a A\ the encoded data identifying 
connection processing; and d) the enco 
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information which is given to the encoded data transmission unit 
and informed by the call connection processing. 
[0042] With the present invention as described above, when 
distributing the contents from the transmitter side to the 
receiver side, the transmitter side of the contents 
distributing apparatus transmits, by a session, at least a part 
of the data of at least one layer among the data encoded by 
hierarchical (scalable) encoding. Therefore, when distributing 
the contents via a network, it is possible to improve the 
reliability of the data received by the receiver even under 
distribution via an unstable transmission line such as a radio 
transmission line, while suppressing an increase in the amount 
of distribution data to be small. In addition, the contents 
can be provided with the stable quality. Moreover, it is 
possible to provide the contents with the quality that is best 
suited for the receiving environment of the contents receiver. 
[0043] Furthermore, by changing the compression rates of the 
preceding and following distribution data with a time 
difference provided therebetween, expansion of the 
transmission band of the Internet network can be suppressed. 
Thus, increases in the processing amount for improving the 
reliability of the distribution data can be suppressed as small 
on both the transmitter and receiver sides. 

[0044] Through individually transmitting the transmission 
data by a plurality of sessions when transmitting picture data, 
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there is provided the low possibility for the entire data to 
receive an influence of the error and loss , thereby decreasing 
the deterioration in the picture due to the error and loss. 
[0045] Further, the user can set the trade-off between the 
transmission band used for contents data transmission and the 
quality by setting the compression rate of the picture data 
(encoded data) of the hierarchical structure in accordance with 
the transmission band. For the compression rate, when there 
is no margin in the transmission band, for example, the 
compression rate of the following picture data is set higher. 
However, if there is a fault in the preceding picture data in 
this case, it is refilled with the following picture data. Thus, 
the picture quality of that section can be made better than the 
case of decoding it with the fault remained. The compression 
rate can be set in accordance with such trade-off between the 
transmission band and the quality to be maintained. 
[004 6] In general, when there is a fault in the received data, 
the receiver side requests (feedback) the retransmission of the 
fault data to the transmitter side. In the invention, however, 
the fault data is refilled by using the data transmitted in 
parallel, so that a retransmission request for the transmitter 
side becomes unnecessary. 

[0 047] Furthermore, the quality of the receiver side can be 
controlled on the distributing side by informing, from the 
distributing side to the receiver side, only the setting 
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(multicast address, port number, used encoding tool for the case 
of multicast distribution) of the distributing session of the 
data qualified to be received among the picture data (encoded 
data) of a hierarchical structure. Thus, the quality and the 
stability of the contents on the receiver side can be controlled 
on the transmitter side. 

[0048] For example, both the above-described setting of the 
session for distributing the data with a low compression rate 
and the setting of the session for distributing the data with 
a high compression rate are informed to a receiver A, and only 
the above-described setting of the session for distributing the 
data with a high compression rate is informed to a receiver B. 
With this, the quality (picture quality, loss resistance) of 
the received data of the receiver A and the receiver B can be 
controlled. 

[0049] For the received data, detection of the fault and 
refilling the fault data is carried out before decoding, and 
the data that has been refilled and reconstructed at last is 
decoded. Therefore, it is possible to prevent an increase in 
the operation amount required for decoding the 
compression-encoded data. That is, unlike the technique which 
decodes all of a plurality of pieces of received data and refills 
the fault data with the decoded result, the present invention 
can suppress the increase in the operation amount to be small. 
[0050] Moreover, the power consumption on the receiver side can 
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be suppressed to be small by controlling the receiving number 
o£ encoded date in accordance with the power that can be used 
on the receiver side. With this, the receivable time of the 
contents under a battery-use environment can be extended 
dramatically. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[P I0. 1] A block diagram for showing a first embodiment of the 
present invention; 

[PIG , 2 i A block diagram £or showing a data reading/generating/ 
converting unit (a first example) of FIG. 1; 
[FIG. 31 A bloc* diagram for showing a data reading/generating/ 
converting unit (a second example) of FIG. 1; 

[PIG. 4, A block diagram for showing a data reading/generating/ 
converting unit (a third example) of FIG. 1; 

[PIG. 5, A block diagram for showing a data reading/generating/ 

converting unit (a fourth example) of FIG. 1; 

[PIG. 6, A block diagram for showing first to Hrt-th 

transmitting units of FIG. 1; 

[PIG. 7, A block diagram for showing an encoded data 
reconstruction unit of FIG. 1; 

[PIG. 8! A block diagram for showing a second embodiment of the 
present invention ; 

[PIQ. 9] A block diagram for showing first to N + l-th 
transmitting units of FIG. 8; 

[PIG. 10! A block diagram for showing a third embodiment of the 



22 



present invention; 

[PIG. HI A block diagram for showing a fourth embodiment of 
the present invention; 

[FIG. 12] A block diagram for showing an encoded data 
reconstruction unit of FIG. 11; 

[,IO. 13, A block diagram for showing a fifth embodiment of the 
present invention; and 

[FIG . 14 ] A block diagram for showing a sixth embodiment of the 
present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

(00511 Embodiments of the present invention will be described 
hereinafter by referring to the accompanying drawings. 
(0052, As the fundamental structure, a contents distributing 
apparatus according to the present invention comprises data 
output devices (104. 804, 1104, 1204. 1404, for outputting 
encoded data and transmitting devices (106 - 109, 806 - 809, 
U06 - 1109, 1206 - 1209, 1407 - 1409, 1506 - 1509, for 
transmitting the encoded data outputted from the data output 
devices. The data output devices output the data encoded by 
Hierarchical encoding as the encoded data. The transmitting 
devices transmit at least a part of data of at least one layer 
among the data encoded by the hierarchical encoding. 
,0053, A contents distributing method for distributing contents 
b y utilizing the content distributing apparatus according to 
the present invention executes an output step of outputting the 
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encoded data by the data output devices, and a transmission step 
o£ transmitting the encoded data outputted from the data output 
d evices in the output step by the transmitting device. In the 
output step, the data encoded by hierarchical encoding rs 
outputted as the encoded data and. in the transmission step. 

among the data encoded by the hierarchical encoding. 
COOS*, As the fundamental structure, a contents receiving 
apparatus according to the present invention for receiving the 
contents data distributed from the contents distributing 

■ ,. /lid - 117 820,1120,1117,1214 
apparatus comprises: devrces (114 117 . » 

«1, 1420, 1520, for receiving the encoded data transmitted 
b y a Plurality of sessions,- devices ,118, 318, 1118, 1218, 1418, 
15 18> for receiving the encoded data received in the receiving 
and discriminating and separating the individual encoded 
aata units therefrom,- and reconstruction devices ,118, 818, 

„ iC hout transmission error with no fault from the discriminated 
and separated encoded data, and reconstructing and outputtrng 
th e encoded data from the extracted encoded data. 
,0055, A contents receiving method for receiving the contents 
attributed by using the contents distributing apparatus 
according to the present invention executes, a receiving step 
o£ receiving the encoded data transmitted by a plurality of 
sessions by the receiving devices, a step of discriminating and 
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separating the individual encoded data units from the encoded 
data received in the receiving step; and reconstruction step 
of extracting the encoded data received without transmission 
error with no fault from the discriminated and separated encoded 
data, and reconstructing and outputting the encoded data from 
the extracted encoded data. 

[0056] In order to build a contents transmitting/receiving 
system for distributing contents between the transmitter side 
and the receiver side, the present invention comprises, as the 
fundamental structure, the above-described contents 
distributing apparatus, the above-described contents 
receiving apparatus , and communication networks (13 0, 830, 1130, 
1230, 1430, 1530) for connecting the contents distributing 
apparatus and the contents receiving apparatus, wherein at 
least a part of the data of at least one layer among the data 
encoded by the hierarchical encoding is transmitted from the 
contents distributing apparatus, and the transmitted encoded 
data is reconstructed by the contents receiving apparatus. 
[0057] As the fundamental structure, a contents 
transmitting/receiving method for performing contents 
distribution between the transmitter side and the receiver side, 
the present invention executes each step of the contents 
distributing method on the contents distributing side and 
executes each step of the contents receiving method on the 
contents receiver side, wherein the contents distributing side 



transmits at least a part of the data of at least one layer among 
the data encoded by the hierarchical encoding, and the contents 
receiver side reconstructs the transmitted encoded data. 
[0058] Further, a contents distribution program for executing 
the contents distributing method by the contents distributing 
apparatus according to the present invention, as the 
fundamental structure, allows a computer that constitutes the 
contents distributing apparatus to execute a data processing 
function for outputting the encoded data and a transmission 
processing function for transmitting the encoded data from the 
data section, thereby comprising the functions of: outputting 
the data encoded by the hierarchical encoding as the encoded 
data through executing the data processing function; and 
transmitting at least a part of the data of at least one layer 
among the data encoded by the hierarchical encoding by executing 
the transmission processing function. 

[0059] Furthermore, a contents reception program for executing 
the contents receiving method by the contents receiving 
apparatus according to the present invention, as the 
fundamental structure, allows a computer that constitutes the 
contents receiving apparatus to execute the functions of: a 
reception processing function for receiving the encoded data 
transmitted by a plurality of sessions; a processing function 
for receiving the encoded data received by the receiving devices 
and discriminating and separating the encoded data unit 



therefrom; and a reconstruction processing function for 
extracting the encoded data received without transmission error 
with no fault from the discriminated and separated encoded data, 
and reconstructing and outputting the encoded data from the 
extracted encoded data. 
FIRST EMBODIMENT 

[0060] Next, the present invention will be described in detail 
by referring to specific examples. A first embodiment shown 
in FIG. 1 performs transmission and reception of N-number of 
encoded data of the same contents encoded by the hierarchical 

(scalable) encoding method of M-layers. U N" and "M" are 
integers of 2 or larger. 

[0061] The embodiment comprises, on the transmitter side, first 
to N-th encoded data transmitting devices and an N+l-th encoded 
data transmitting device, and each transmitting device 
transmits the encoded data by a different session from each 
other. The receiver side comprises first to N-th encoded data 
receiving devices and an N+l-th encoded data receiving device, 
which extract the encoded data received without transmission 
error with no fault and performs reconstruction and output 
thereof . 

[0062] In the embodiment, the contents distributing apparatus 
may comprise a device for setting routing priority control in 
the transmission lines and power control in the radio 
transmission lines for each session in at least one of the 



sessions for transmitting the encoded data, and a picture data 
receiving apparatus may comprise a device for selecting 
reception of at least one session based on at least one of: the 
error/ loss rate of the received data; power that can be used 
5 in the receiving apparatus; and the setting determined in 
advance . 

[0063] As shown in FIG. 1, the embodiment is constituted with 
a contents distributing apparatus 101, a contents receiving 
apparatus 111, and a transmission line 13 0 for transmitting the 

10 contents data from the contents distributing apparatus 101 to 
the contents receiving apparatus 111. The contents 

distributing apparatus 101 is connected to the transmission 
line 13 0 as the IP (Internet Protocol) network, and distributes 
the encoded data by using UDP (User Datagram Protocol ) /IP . 

15 [0064] The contents receiving apparatus 111 is a client terminal 
connected to the transmission line 130. For simplifying the 
explanation, it is assumed that the contents to be distributed 
herein are moving picture data. 

[0065] The contents distributing apparatus 101 transmits the 
20 N-number of moving-picture encoded data encoded by the scalable 
encoding method of M- layers with "M" and "N" being integers of 
2 or larger from the first to N th N +l-th transmitting units 106 
- 109 to the contents receiving apparatus 111 via the 
transmission line 130 based on the transmission setting set in 
25 a transmission managing unit 103 . The contents receiving 
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apparatus 111 receives the moving-picture encoded data by the 

first to „♦!- the receiving units 114 - 117 according to call 

processing performed between a call connection processing unit 

U2 of the contents receiving apparatus 111 and a call 

5 connection processing unit 102 of the contents distributing 

apparatus 101. and reconstructs and decode one piece of the 

moving-Picture encoded data among the moving-picture encoded 

• * • data error and fault in accordance with 

data received without data eriui 

the compression rate. 
,0 10066) in the followings. the contents distributing apparatus 
101 and the contents receiving apparatus 111 will be described 
in detail. 

10067] The transmission managing unit 103 of the contents 
distributing apparatus 101 sets at least one of: 
„ «a, the compression rates of the first to H-th encoded data 
outputted from a data reading/generating/converting unit 104; 
(b , the transmission-target address and port number to which 
transmission is performed from the first to N.l-tb transmitting 
units 106 - 109; 

„ ,o) the identifying information of the encoded data transmitted 
from the first to H+l-th transmitting units 106 - 109; 
,d, the layers of the encoded data transmitted from the first 
to N+l-th transmitting units 106 - 109; 

(e, types (intra/inter frame, of the information transmitted 
25 from the first to Ntl-th transmitting units 106 - 109; 



'29 



(f) whether or not to perform encryption on the encoded data 
to be transmitted from the first to N+l-th transmitting units 
106 - 109; 

(g) cipher key data of the encoded data to be transmitted from 
5 the first to N+l-th transmitting units 106 - 109; 

(h) transmission time difference of encoded data transmitted 
from the first to N+l-th transmitting units 106 - 109; and 

(i) the routing priority of the transmission lines in the 
sessions where the first to N+l-th transmitting units 106 - 109 

10 perform transmission, and transmission power in the radio 
transmission lines. Based upon this, there is performed 
connection processing between the call connection processing 
unit 102 and the call connection processing unit 112 of the 
contents receiving apparatus 111 by RTSP (Real Time Streaming 

15 Protocol) /SDP (Session Description Protocol) and the like, for 
example. It is also possible to set all of those in advance 
between the contents distributing apparatus 101 and the 
contents receiving apparatus 111 and perform transmission and 
reception of contents. 

20 [0068] The data reading/generating/converting unit 104 outputs 
the N-number of moving-picture scalable encoded data 
constituted with M-layers to the first to N+l-th transmitting 
units 106 - 109, which are obtained through one of: 
(a) reading the stored moving-picture encoded data; 

25 (b) generating the moving-picture encoded data through encoding 
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the inputted video in real-time; and 

(c) generating the moving-picture encoded data through 
converting the inputted moving-picture encoded data, 
based on the setting set by the transmission managing unit 103 
5 and/or the setting set in advance between the contents 
distributing apparatus 101 and the contents receiving apparatus 
111. This will be described by referring to FIG. 2 - FIG. 5. 
[0069] A data reading/generating/converting unit 200 of FIG. 

2 corresponds to the data reading/generating/converting unit 
10 104 of FIG. 1. First to N-th reading units 205 - 207 of the 

data reading/generating/converting unit 2 00 shown in FIG. 2 
read the first to N-th encoded data files 201 - 203. Based on 
the setting set in advance, first to N-th layer/type selecting 
units 208 - 210 select, respectively, the hierarchy of the 

15 encoded data to be outputted and the types such as intra 
(information to be referred to) /inter (referring information) 
frames for outputting read encoded data to the first to N+l-th 
transmitting units 106 - 109 . At this time, some of the encoded 
data files 2 01-203 may be the same file. 

20 [0070] A data reading/generating/converting unit 200 of FIG. 

3 corresponds to the data reading/generating/converting unit 
104 of FIG. 1. An encoding processing unit 3 02 of the data 
reading/generating/converting unit 2 00 of FIG. 3 generates the 
first to N-the encoded data from the video inputted data of a 

25 camera 301 and the like and, as in FIG. 2, after performing 
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selecting processing of Che encoded data in the first to N.l-th 
layer/type selecting units 206 - 210, outputs the data to the 
respective first to H+l-th transmitting units 106 - 109. At 
this time, some of the first to N-th encoded data may be the 

5 same encoded data. 

[0071] A data reading/ generating /converting unit 200 of FIG. 
4 corresponds to the data reading/generating/converting unit 
104 of FIG. 1 . The data reading/generating/converting unit 200 
of FIG . 4 performs, on the inputted encoded data, at least one 

10 of : 

(a) codec type (including profile/level) conversion; 

(b) Frame structure conversion; 

(c) frame rate conversion; 

(d) compression rate conversion; 

15 (e) intra- frame interval conversion; 

(f) image size conversion; 

(g) trimming processing; and 

(h) various kinds of filtering processing, 

by at least one of first to N-th conversion units 401 - 403 for 
20 converting the inputted encoded data to generate the first to 
N-th encoded data. 

[0072, As in the cases of PIG. 2 and FIG. 3, after selecting 
the encoded data by the first to H-th layer/type selecting units 
208 - 210. each of the data is outputted to the first to N+l-th 
25 transmitting units 106 - 109. At this time, some of the first 
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to N-th encoded data may be the same encoded data. Further, 
the first to N-th conversion units 401 - 403 may include a 
conversion unit that outputs the inputted encoded data as it 
is. For example, the first conversion unit 401 as illustrated 
5 with a broken line may be set to output the inputted encoded 
data without conversion. 

[0073] Further, like the second to N-th encoded data conversion 
units 405 - 406 as shown in FIG. 5, the second to N-th encoded 
data may be generated by converting the encoding parameter of 

10 the first encoded data generated by the first encoded data 
conversion unit 404 or that of the first encoded data in the 
middle of conversion. Furthermore, the first to N-th encoded 
data may be generated in the first to N-th encoded data 
conversion units 401 - 403 and 404 - 406 by using the data of 

15 a part of layers (for example, the first layer only) of the 
inputted encoded data. 

[0074] The above-described first to N-th encoded data outputted 
from the data reading/generating/converting units 200 shown in 
FIG. 2 - FIG. 5 are necessary to be of the same media, same 
20 encoding method, same frame structure, same frame rate, same 
intra-frame interval, and same picture size. 

[0075] The first to N+l-th transmitting units 106 - 109 transmit 
the first to N-th encoded data to the contents receiving 
apparatus 111 via the transmission line 13 0 based on the setting 
25 in the transmission managing unit 103 and/or the setting 
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determined in advance between the contents distributing 
apparatus 101 and the contents receiving apparatus 111. This 
processing will be described by referring to FIG. 6. 
[0076] A transmitting unit 500 shown in FIG. 6 corresponds to 
the transmitting units 106 - 109 of FIG. 1. and one of the 
transmitting units 500 corresponding to those will be described. 
The transmitting unit 500 shown in FIG. 6 processes the inputted 
encoded data into packets by a packet processing unit 501. An 
encoded data dividing unit 502 divides the encoded data into 
the encoded data transmission units to be in packets. An 
encryption processing unit 503 performs encryption on the 
encoded data when there is required the encryption based on the 
setting, i.e. with or without encryption, cipher key, degree 
of encryption. The method of encryption is out of the scope 
of the present invention, so that the detailed description 
thereof will be omitted. An encoded data identifier adding unit 
504 uses payload type of RTF (Real-time Transport Protocol) 
header, SSRC (Synchronization Source identifier), CSRC 
(Contributing Source identifier), for example, or adds 
identifying information corresponding to those, so as to 
identify the extent of compression rate of the inputted encoded 
data and/or which hierarchy of the scalable encoding the data 
belongs to. 

[0 077] The contents receiving apparatus 111 can grasp the 

• „ a nd/or the layer of the encoded data based on 

S compression rate ana/ or cut; xa_y<= 
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the call connection processing and/or the correspondence 
between the compression rate and the identifying information 
determined in advance between the contents distributing 
apparatus 101 and the contents receiving apparatus 111. An 
5 error detection code adding unit 505 adds the check sum of the 
UDP header or the information corresponding thereto. There is 
added delay to the packet outputted from the packet processing 
unit 501 according to the delay amount set in a delay adding 
unit 506 such that the packet is outputted with a time difference 

10 provided between other transmitting units. 

[0078] The encoded data dividing unit 502 divides the inputted 
encoded data into the encoded data transmission units to be the 
data of the same layer, which is obtained by scalable-encoding 
the information of the same frame and same part by the first 

15 to N+l-th transmitting units 106 - 109, like the video packet 
of the MPEG- 4 encoding, for example. In this case, the encoded 
data identifier adding unit 504 adds, to the same transmission 
units of each transmitting unit, the sequence number of the RTP 
header or the same identification number corresponding thereto . 

20 Thereby, the contents receiving apparatus 111 can select the 
data by the transmission unit when there is a plurality of pieces 
of duplicated encoded data being received. Furthermore, it is 
possible to rearrange the encoded data correctly even if the 
order of the received encoded data is switched. 

25 [0079] Through performing encryption of the first to N+l-th 



transmitting units 106 - 109 only on the specific hierarchy or 
lower or only by the specific transmitting unit and thereafter 
ana controlling the distribution of the cipher Key by each 
contents receiving apparatus 111 . it is possible on the contents 
5 distributing apparatus 101 side to control the degree of the 
guality (Picture guality, and the guality stability of the 
contents reproduced by the contents receiving apparatus 111. 

t-^o RTCP (RTP Control Protocol) 
Furthermore, when the RTCP i«" 

re ceiving-state report or the information corresponding 
,0 thereto can be obtained from the contents receiving apparatus 
111 the delay amount added in the first to K+ l-th transmits 
anits 106 - 109 can be Kinetically altered even during the 
distribution of contents, e.g., increases the delay amount when 

15 iosa is long. In such a case, it is desirable to inform the 
altered delay amount to the contents receiving apparatus 111 

mn-ii- 102 of the contents 
from the call connection processing unit 102 or 

distributing apparatus 101. 

_ ^x: i_v_ first to N-th encoded data 
[0080] For delaying, any one of the first to 

2 „ may be transmitted at first. There may be employed a method 
in which a time difference is provided between the encoded data 
' transmitted at first and the data transmitted thereafter or a 

method in which the encoded data is transmitted successively 
by providing a time difference therebetween. » transmission 
25 data selecting unit 507 selects the pacfcet of the encoded data 



to be transmitted based on the transmission data selection 
setting and transmits the packet from a transmits unit 508 
to the transmission line 130 by eaoh session in accordance with 
the routing priority in the transmission line and the setting 

~r n-F t-he radio transmission line. 
5 of the transmission power of the raaio 

* ■ «« fhe first to N-th encoded data transmitted from 
[0081] Regarding the tirsc uo u 

. 1 na _ 1 09 the f ollowings 
the first to N+l-th transmitting units 106 109 , tn 

may be performed: 

,., each of the first to N-th transmitting units 106 - 108 
10 transmits data of at least one layer of the first to N-th encoded 
oata. and the N + l-th transmitting unit 109 transmits the data 
of at least one layer of the first encoded data; 
(b) eaoh of the first to N-th transmits units 106 - 108 

j M4-1-th transmitting unit 109 

15 N-th encoded data, and the N+l tn 

transmits the first encoded data; 

,0) each of the first to N-th transmitting units 106 - 108 
transmits data of the first layer of the first to N-th encoded 
aata, and the N+l-th transmitting unit 109 transmits the data 
2 „ of the second layer and thereafter .extended layers, of the first 
encoded data; 

,« each of the first to N-th transmitting units 106 - 108 
transmits the data of the first layer of the first to N-th encoded 
d ata and the encoded data of the referred information 
25 ( intra-frame> of the second layer and thereafter where there 
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is no prediction performed in the time direction, and the N+l-th 
transmitting unit 109 transmits the encoded data of the 
referring information (inter- frame) of the first encoded data; 
(e) each of the first to N-th transmitting units 106 - 108 
5 transmits the data of the first layer of the first to N-th encoded 
data and the encoded data of the referred information 
( intra- frame) of the second layer and thereafter where there 
is no prediction performed in the time direction, and the N+l-th 
transmitting unit 109 transmits the first encoded data; 
10 (f) each of the first to N-th transmitting units 106 - 108 
transmits the encoded data of the referred information of the 
first to N-th encoded data where there is no prediction 
performed in the time direction. 

[0082] The N+l-th transmitting unit 109 transmits the encoded 
15 data of the referring information of the first layer of the first 
encoded data where prediction in the time direction is performed, 
and the encoded data of the second layer and thereafter. 

(g) each of the first to N-th transmitting units 106 - 108 
transmits the encoded data of the referred information of the 

20 first to N-th encoded data where there is no prediction 
performed in the time direction, and the N+l-th transmitting 
unit 109 transmits the first encoded data; 

(h) each of the first to N-th transmitting units 106 - 108 
transmits the encoded data of the referred information of the 

25 first layer of the first to N-th encoded data where there is 
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no prediction performed in the time direction, and the N+l-th 
transmitting unit 109 transmits the encoded data of the 
referring information of the first layer of the first encoded 
data where prediction in the time direction is performed, and 
the encoded data of the second layer and thereafter; and 
(i) each of the first to N-th transmitting units 106 - 108 
transmits the encoded data of the referred information of the 
first layer of the first to N-th encoded data where there is 
no prediction performed in the time direction, and the N+l-th 
transmitting unit 109 transmits the first encoded data. 
[0083] As has been described above, among the encoded data 
transmitted in any of the above-described ways, the packet to 
be transmitted is appropriately selected further in accordance 
with the characteristic of the picture and the condition of the 
transmission line. For this selection, the packet may be 
selected and transmitted by each specific cycle (once for every 
n-packets) , for example. Alternatively, the packet to be 
transmitted may be determined appropriately by referring to the 
characteristic parameter within the encoded data, e.g., the 
motion vector, which is a parameter having a large influence 
on the decoded picture by the bit error or the packet loss, or 
may be selected in accordance with a rule that is, for example, 
to select the referred frame (intra-f rame) >at all times. This 
selecting method is capable of changing the selection setting 
kinetically even during distribution of the contents. 
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[0084] Moreover, for keeping the high quality (picture quality) 
and the high stability of the contents to be reproduced in the 
contents receiving apparatus 111, it is desirable to set such 
that the data of the higher layer among the first to N-th scalable 
5 encoded data transmitted at this time is transmitted in more 
transmitting units and the data of the higher layer is 
transmitted without fail. Therefore, in the case where it is 
necessary to reduce the amount of the transmission encoded data, 
the transmission data selecting unit 507 stops the transmission 
10 of the encoded data from the lower layer among the encoded data 
transmitted from the transmitting units. 

[0085] Furthermore, for efficiently using the band of the 
network, either of the following methods may be employed: 

(a) the compression rates of the second to N-th encoded data 
15 are set as the same or more than that of the first encoded data; 

and 

(b) the compression rate of the K-th encoded data ( W K" is an 
integer of 2 or larger and N or smaller) is set as the same or 
more than that of the (K— l)-th encoded data. 

20 Moreover, when the RTCP (RTP Control Protocol) receiving-state 
report or the information corresponding thereto can be obtained 
from the contents receiving apparatus 111, the setting of the 
compression rates can be kinetically altered even during the 
distribution of contents, e.g., increases the compression rates 

25 of the first to N-th encoded data when the packet loss rate is 




high. In addition, in the case where it requires more reduction 
in the amount of the transmission encoded data, it is possible 
to stop the transmission of any encoded data from the first to 
N-th transmitting units 102 - 108. 
5 [0086] Further, the contents distributing apparatus 101 can 
control the degree of the quality (picture quality) and the 
quality stability of the contents, to be reproduced by each 
contents receiving apparatus 111 through controlling the 
session information that is informed by the call connection 

10 processing among the first to N+l-th distributing sessions. 
[0087] Furthermore, the first to N+l-th transmitting units 106 
- 109 can employ either of the following methods: 
(a) all of the first to N+l-th transmitting units 106 - 109 
perform multicast or broadcast transmission of packets; and 

15 (b) the first to N-th transmitting units 106 - 108 perform 
multicast or broadcast transmission of packets, and the N+l-th 
transmitting unit 109 performs unicast transmission of the 
packet . 

In this case, it is also possible on the contents distributing 
20 apparatus 101 side to control the degree of the quality and the 
quality stability of the contents to be reproduced in the 
contents receiving apparatus 111 through the control of the call 
connection processing by, for example, informing the 
information for the multicast reception to all the contents 
25 receiving apparatuses 111 and performing the unicast 
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distribution only to a specific contents receiving apparatus 
111. 

[0088] Next, the contents receiving apparatus 111 will be 
described in detail. 
5 [0089] A call connection processing unit 112 establishes a call 
by exchanging at least one of the followings between the call 
connection processing unit 102 of the contents distributing 
apparatus 101 via the transmission line 13 0: 
(a) address of the contents receiving apparatus 111; 
10 (b) receiving port numbers of the first to N+l-th receiving 
devices 114 - 117; 

(c) correspondence of the layer and/or compression rate of the 
encoded data received by the first to N+l-th receiving devices 
114 - 117 and the identifying information added to the packet ; 
15 (d) whether or not the encoded data received by the first to 
N+l-th receiving devices 114 - 117 is encrypted; 

(e) cipher key data of the encoded data received by the first 
to N+l-th receiving devices 114 - 117; and 

(f ) receiving buffer size based on the time difference between 
20 the encoded data received by the first to N+l-th receiving 

devices 114 - 117. 

[0090] When necessary, the report transmitting unit 113 
transmits the RR (Receiver Report) of RTCP or the information 
corresponding thereto to a report receiving unit 105 of the 
25 contents distributing apparatus 101 via the network 13 0 for 
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reporting the receiving state to the contents distributing 
apparatus 101. 

[0091] The first to N+l-th receiving units 114 - 117 receive 
the encoded data from the respective sessions . Each receiving 
unit checks whether or not there is an influence of the data 
error being imposed during the transmission by the check sum 
of UDP or a corresponding function. When there is an error, 
the packet is discarded. When there is no error, the packet 
is outputted to the encoded data reconstruction unit 118 . Even 
if there is an error contained in the received packet, it is 
possible to use the extracted encoded data without discarding 
it provided that: the information corresponding to the data 
identifying information can be obtained form the received 
session or the like; the encoded data can be extracted; and it 
is found that there is only an error in an unimportant part of 
the encoded data. 

[0 092] At this time, when the picture data receiving apparatus 
111 is used under the environment with limited useable electric 
power like the case where it is operated by batteries/cells, 
for example, and/ or when the receiving environment is fine and 
the encoded data of the highest quality can be received with 
almost no error and fault, there may be performed a control for 
stopping the reception of other encoded data and extending the 
use time of the apparatus as much as possible. Inversely, when 
the picture data receiving apparatus 111 has a large-capacity 



'43 



battery or an AC power source connected thereto, all the encoded 
data may be received. Like the manner described above, 
reception of the data can be controlled in accordance with the 
useable power and the receiving environment. Alternatively, 
5 it may be structured such that the number of receiving encoded 
data can be set in the picture data receiving apparatus 111 by 
the user. 

[0093] Next, the encoded data reconstruction unit 118 will be 
described by referring to FIG. 7. An encoded data identifier 

10 extracting unit 702 of a data extracting unit 701 extracts the 
encoded data identifying information of the first to N-th 
encoded data, and an encoded data extracting unit 7 03 extracts 
the encoded data, respectively. The data identifying 
information is constituted with the data indicating the 

15 compression rate of the received encoded data, and/or which 
number (the order) of the encoded data it is, and/or which layer 
of the encoded data it is in the scalable encoding, and the 
sequence number of the RTP header indicating the order of the 
encoded data transmission unit or the identification number 

20 corresponding thereto. At this time, the information other 
than the order information can also be judged from the session 
by which the encoded data is received. An encoded data 
arranging/duplication deleting unit 704 judges the duplication 
of the encoded data transmission units of the extracted encoded 

25 data from the sequence number of the RTP header or the 
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identification number corresponding thereto, selects the 
encoded data transmission unit with the lowest compression rate 
from the data identifying information, and reconstructs those 
to one piece of encoded data to be outputted to an 
5 encryption-restoring unit 705. The first to N-th encoded data 
are transmitted by the contents distributing side with a time 
difference provided therebetween. Therefore, the encoded data 
arranging/duplication deleting unit 704 is provided with a 
receiving buffers which can deal with the encoded data with the 

10 time difference obtained by the call connection processing unit 
112 or the time difference set in advance between the contents 
distributing apparatus 101 and the contents receiving apparatus 
111 . The encryption-restoring unit 705 decodes and outputs the 
cipher when necessary based on the presence of the encryption 

15 obtained by the call connection processing unit 112 and the 
information regarding the cipher key, or the information 
determined in advance between the contents distributing 
apparatus 101 and the contents receiving apparatus 111. 
Restoration of the cipher is carried out only on the 

20 reconstructed encoded data after selection. Thus, restoration 
can be achieved by the necessary and minimum processing amount . 
[0094] A decoder 119 decodes the reconstructed encoded data and 
reproduces the media. Decoding is carried out only on one piece 
of the reconstructed encoded data, so that there is no increase 

25 in the processing amount required for decoding in the present 
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invention . 

[0095] A plurality of the transmission lines 13 0 may be provided 
so that each distribution session of the first to N+l-th encoded 
data transmission units, the call connection processing 
5 information, and the receiving state report information are 
transmitted through the different transmission lines. 
[0096] Furthermore, it is needless to say that each function 
and processing of the call connection processing unit 102, the 
transmission managing unit 103, the data reading/generating/ 

10 converting unit 104, the report receiving unit 105, and the 
first to N+l-th transmitting units 106 - 109 of the contents 
distributing apparatus 101 may be achieved by the program 
control executed by a computer that constitutes the contents 
distributing apparatus 101. It is also needless to say that 

15 each function and processing of the call connection processing 
unit 112, the report transmitting unit 113, the first to N+l-th 
receiving units 114 - 117, the encoded data reconstruction unit 
118, the decoder 119 of the contents receiving apparatus 111 
may be achieved by the program control executed by a computer 

20 that constitutes the contents receiving apparatus 111. 
SECOND EMBODIMENT 

[0097] In the manner described below, a second embodiment of 
the present invention performs, between the transmitter side 
and the receiver side, contents distribution of the N-number 
25 of encoded data of the same contents of the scalable encoding 
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constituted with M-layers where, "M" and W N" are integers of 
2 or larger. 

[0098] The transmitter side comprises the first to N+l-th data 
transmitting devices and a device for performing multiplexing 
5 and transmission of the outputs thereof, and transmits the 
multiplexed data by the same session. The receiver side 
comprises a device for receiving the multiplexed encoded data, 
which extracts the encoded data that is received without a 
transmission error and a fault, and performs reconstruction and 

10 output thereof. 

[0099] Further, like the first embodiment, the picture data 
transmitting apparatus according to the second embodiment of 
the present invention may have a structure with a device for 
setting the routing priority control of the transmission lines 

15 in the session for transmitting the encoded data and the power 
control of the radio transmission lines. 

[0100] A contents rGceivin g distributing apparatus 801, a 
contents receiving apparatus 811, and a transmission line 83 0 
according to the second embodiment of the present invention 

20 shown in FIG. 8 correspond to the contents distributing 
apparatus 101, the contents receiving apparatus 111, and the 
transmission line 13 0 of the first embodiment shown in FIG. 1, 
respectively. A call connection processing unit 802, a 
transmission managing unit 803, a data 

25 reading/generating/converting unit 804, a report receiving 
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unit 805, transmitting units 806 - 809, a call connection 
processing unit 812, a report transmitting unit 813, a decoder 
S±S819, and an encoded data reconstruction unit 818 shown in 
FIG. 8 also correspond to the call connection processing unit 
102, the transmission managing unit 103, the data reading/ 
generating/ converting unit 104, the report receiving unit 105, 
the transmitting units 106 - 109, the call connection processing 
unit 112, the report transmitting unit 113, the decoder 119, 
and the encoded data reconstruction unit 118 of FIG. 1, 
respectively. In the followings, there will be described only 
the part different from that of the first embodiment. 
[0101] The first to N+l-th transmitting units 806 - 809 of FIG. 
8 will be described by referring to FIG. 9. A transmitting unit 
900 of FIG. 9 corresponds to the transmitting unit 500 of FIG. 
6, and a packet processing unit 901, an encoded data dividing 
unit 902, an encryption processing unit 903, an encoded data 
identifier adding unit 904, an error detection code adding unit 
905, a delay adding unit 906, and a transmission data selecting 
unit 907 of FIG. 9 correspond to the packet processing unit 501, 
the encoded data dividing unit 502, the encryption processing 
unit 503, the encoded data identifier adding unit 504, the error 
detection code adding unit ^505, the delay adding unit 506, 
and the transmission data selecting unit 507 of FIG. 6. However, 
the transmitting unit 900 is not provided with a structure 
5 corresponding to the transmitting unit 508 of FIG. 6, and the 
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transmission data selecting unit 907 outputs the packet to the 
packet multiplexing/transmitting unit 810. 

[0102] The packet multiplexing/ transmitting unit 810 
multiplexes the packet data from the first to N+l-th 
5 transmitting units 806 - 809 and transmits it to the contents 
receiving apparatus 811 via the transmission line 830. In the 
embodiment, there is a single distributing session. Thus, 
there is no control of the quality and the stability of the 
contents performed by controlling the transmitting target of 

10 the session information, and the transmitting method is one of 
multicast, broadcast, or unicast transmission. 
[0103] The packet receiving unit 820 performs the same 
processing as that of the first to N+l-th receiving units 114 
- 117 of the first embodiment. The encoded data reconstruction 

15 unit 818 performs the same processing as that of the encoded 
data reconstruction unit 118 of the first embodiment. However, 
unlike the first embodiment, the encoded data reconstruction 
unit 818 cannot obtain the information corresponding to the 
encoded data identifying information form the received session . 

20 [0104] Except for those described above, each part is the same 
as the corresponding part of the first embodiment. 
[0105] A plurality of the transmission lines 83 0 may be provided 
so that the distribution session of the multiplexed first to 
N-th encoded data, the call connection processing information, 

25 and the receiving state report information are transmitted 
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through the different transmission lines. 

[0106] Furthermore, it is needless to say that each function 
and processing of the call connection processing unit 802, the 
transmission managing unit 803, the data reading/generating/ 
5 converting unit 804, the report receiving unit 805, the first 
to N+l-th transmitting units 806 - 809, and the packet 
multiplexing/transmitting unit 810 of the contents 
distributing apparatus 801 may be achieved by the program 
control executed by a computer that constitutes the contents 

10 distributing apparatus 801. It is also needless to say that 
each function and processing of the call connection processing 
unit 812, the report transmitting unit 813, the encoded data 
reconstruction unit 818, the decoder 819, and the packet 
receiving/separating unit 820 of the contents receiving 

15 apparatus 811 may be achieved by the program control executed 
by a computer that constitutes the contents receiving apparatus 
811. 

THIRD EMBODIMENT 

[0107] In a third embodiment of the present invention, the 
. 20 transmitter side and the receiver side operate in the following 
manner for the N-number of encoded data of the same contents 
encoded by the scalable encoding constituted with M-layers 
where, W M" and B N" are integers of 2 or larger. 
[0108] The transmitter side comprises the first to N+l-th data 
25 transmitting devices and at least one device for multiplexing 
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and transmitting at least two of the outputs therefrom, which 
transmits the multiplexed data and the data without 
multiplexing by the respective sessions. The receiver side 
comprises a device for receiving the multiplexed data and the 
5 data without multiplexing by the respective sessions, which 
extracts the encoded data received without transmission error 
and a fault for performing reconstruction and output thereof. 
[0109] Further, like the first embodiment, the picture data 
transmitting apparatus according to the third embodiment of the 

10 present invention also comprises a device for setting, by each 
session, the routing priority control of the transmission lines 
in at least one session for transmitting the encoded data and 
the power control of the radio transmission lines. The picture 
data receiving apparatus may be in a structure having a device 

15 for selecting the reception of at least one session based on 
at least one of: the error/ loss rate of the received data; power 
that can be used in the receiving apparatus ; and the setting 
set in advance. 

[0110] In the third embodiment of the present invention shown 
20 in FIG. 10, a contents receiving distributing apparatus 1101, 
a contents receiving apparatus 1111, and a transmission line 
1130 correspond to the contents distributing apparatus 801, the 
contents receiving apparatus 811, and the transmission line 830 
of FIG. 8, respectively. A call connection processing unit 1102 , 
25 a transmission managing unit 1103, a data reading/ 
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generating/converting unit 1104, a report receiving unit 1105, 
transmitting units 1106 - 1109, a packet multiplexing/ 
transmitting unit -Hr &l 110 , a call connection processing unit 
1112, a report transmitting unit 1113, a decoder 1119, an 
5 encoded data reconstruction unit 1118, a receiving unit 1117, 
and a packet receiving unit 112 0 shown in FIG. 10 correspond 
to the call connection processing unit 802, the transmission 
managing unit 803 , the data reading/generating/converting unit 
804, the report receiving unit 805, the transmitting units 806 

10 - 809, the packet multiplexing/ transmitting unit 810, the call 
connection processing unit 812, the report transmitting unit 
813, the decoder 819, the encoded data reconstruction unit 818, 
and the packet receiving unit 82 0 of FIG. 8, respectively. In 
the followings, there will be described only the part different 

15 from that of the second embodiment. 

[0111] Among the first to N+l-th transmitting units 1106 - 1109, 
the first to N-th transmitting units 1106 - 1108 perform the 
same processing as that of the first to N-th transmitting units 
806 - 808 of FIG. 8. In the meantime, the N+l-th transmitting 

20 unit 1109 performs the same processing as that of the N+l-th 
transmitting unit 109 of FIG. 1. 

[0112] The N+l-th receiving unit 1117 performs the same 
processing as that of the N+l-th receiving unit 117 of FIG. 1. 
[0113] The encoded data reconstruction unit 1118 performs the 
25 same processing as that of the encoded data reconstruction unit 
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818 of FIG. 8. in the embodiment, however, not only the first 
to N-th data identifying information but also the information 
corresponding to the data identifying information can be 
obtained based on which session the data is received from, so 
5 that it can be used to select the encoded data as in the first 
embodiment . 

[0114] Except for those described above, each part is the same 
as the corresponding part of the first embodiment. 
[0115] in the embodiment, there has been described that the 
10 outputs of the first to N-th transmitting units 1106 - 1108 are 
multiplexed and transmitted, which are then received and 
separated. However, it is possible to multiplex and separate 
the outputs of the first to N-th transmitting units 1106 -1108 
in arbitrary combinations. 
15 [0116] in the embodiment, there has been described that there 
are one each of the packet multiplexing/ transmitting unit 1110 
and the packet receiving/ separating unit 1120. However, the 
same effect can be achieved with a plurality of those units. 
Further, with a plurality of transmitting/receiving units for 
20 transmitting/receiving the packets by the respective separate 
sessions without interposing the packet multiplexing/ 
transmitting unit 1110 and the packet receiving/ separating unit 
1120, it is also possible to achieve the same effect. In this 
case, it is needles to say that the contents distributing 
25 apparatus 1101 side can control the quality and the stability 
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of the reproduced contents by each contents receiving apparatus 
1111 through control of the session information informed by the 
call connection processing as in the first embodiment. 
Furthermore, it is needless to say that the multicast , broadcast, 
or unicast can be selected for each distributing session. 
[0117] A plurality of the transmission lines 1130 may be 
provided so that the session of distributing the multiplexed 
output of the first to N-th transmitting units 1106 - 1108, the 
session of distributing the output of the N + l-th transmitting 
unit 1109, the call connection processing information, and the 
receiving state report information are transmitted through the 
different transmission lines. 

[0118] Furthermore, it is needless to say that each function 
and processing of the call connection processing unit 1102 , the 
transmission managing unit 1103, the data reading/ generating/ 
converting unit 1104, the report receiving unit 1105, the first 
to N + l-th transmitting units 1106 - 1109, and the packet 
multiplexing/transmitting unit 1110 of the contents 
distributing apparatus 1101 may be achieved by the program 
control executed by a computer that constitutes the contents 
distributing apparatus 1101. It is also needless to say that 
each function and processing of the call connection processing 
unit 1112, the report transmitting unit 1113, the encoded data 
reconstruction unit 1118, the decoder 1119, and the packet 
receiving/separating unit 1120 of the contents receiving 
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apparatus 1111 may be achieved by the program control executed 
by a computer that constitutes the contents receiving apparatus 
1111. 

FOURTH EMBODIMENT 
5 [0119] in a fourth embodiment of the present invention, the 
transmitter side and the receiver side operate in the following 
manner for the N-number of encoded data of the same contents 
encoded by the scalable encoding constituted with M-layers 
where, -M- and »N- are integers of 2 or larger, and for the error 
10 correction code data. 

[0120] The transmitter side comprises the first to N-th encoded 
data transmitting devices and an EEC data transmitting device, 
and each transmitting device transmits the encoded data by the 
different session from each other. The receiver side comprises 
15 the first to N-th encoded data receiving devices and an EEC data 
receiving device, which extracts the encoded data received 
without transmission error with no fault and, when there is an 
error or fault generated in the data, restores the data by the 
error correction code for reconstructing it to be outputted. 
20 [0121] Further, in the fourth embodiment of the present 
invention, the picture data transmitting apparatus comprises 
a device for setting, by each session, the routing priority 
control of the transmission lines in at least one session for 
transmitting the data and the power control of the radio 
25 transmission lines. The picture data receiving apparatus may 
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be in a structure having a device for selecting the reception 
of at least one session based on at least one of: the error/ loss 
rate of the received data; power that can be used in the receiving 
apparatus; and the setting set in advance. 
5 [0122] A contents xc ociving distributing apparatus 1201, a 
contents receiving apparatus 1211, and a transmission line 1230 
according to the fourth embodiment of the present invention 
shown in FIG. 11 correspond to the contents distributing 
apparatus 101, the contents receiving apparatus 111, and the 
10 transmission line 130 of FIG. 1, respectively. A call 
connection processing unit 1202, a transmission managing unit 
1203, a data reading/generating/converting unit 1204, a report 

< fl n -receiving u nit 1205, transmitting units 1206 - 

1208, a call connection processing unit 1212, a report 
15 transmitting unit 1213, receiving units 1214 - 1215, and a 
decoder 1219 shown in FIG. 11 correspond to the call connection 
processing unit 102, the transmission managing unit 103, the 
data reading/ generating/ converting unit 104, the transmitting 
units 106 - 108, the call connection processing unit 112, the 
20 report transmitting unit 113, the receiving units 114 - 115, 
and the decoder 119 of FIG. 1, respectively. In the followings, 
there will be described only the part different from that of 
the first embodiment. The embodiment is described on 
assumption that the number of error correction code data is «1" 
25 for the purpose of simplifying the description, however, it is 
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needless to say that the nurrber of the error correction code 
data in the present invention is not limited to "1". 
[0123] The transmission managing unit 1203 performs setting of 
the items set by the transmitting managing unit 103 of the first 
5 embodiment and at least one of: 

(i) the transmission-target address and port number to which 
the FEC data transmitting unit 1209 performs transmission; 
(j ) the identifying information of the error correction code 
data transmitted by the FEC data transmitting unit 1209; 
10 (k) the correction-target data of the error correction code data 
transmitted by the FEC data transmitting unit 1209; 
(1) whether or not the error correction code data transmitted 
by the FEC data transmitting unit 1209 is encrypted; 
(m) the cipher key data of the error correction code data 
15 transmitted by the FEC data transmitting unit 1209; 

( „, the transmission time difference of the error correction 
code data transmitted by the FEC data transmitting unit 1209; 



and 



<o> the routing priority in the transmission line of the session 
20 by which the FEC data transmitting unit 1209 performs 
transmission and the transmission power of the, radio 
transmission line, 

and informs the setting to the contents receiving apparatus 1211 
by the call connection processing unit 1202. Even during the 
25 distribution of contents, this setting can be changed by the 
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infection regarding the receiving -ate such as packet loss 
rate in the contents receiving apparatus 1211. which can be 
obtained in the report receiving unit 1205. 
I0M« in addition to the same processing as that of the data 
, reading/generating/converting unit 104 of the first embodiment, 
the data reading/generating/converting unit 1204 generates the 
error correction (FEC ; Forward Error Correction, code data from 
the first encoded data, as the error correction codes, there 
are Reed-Solomon codes, LDPC ( LowDensity parity check,, 
10 convolution codes, etc. The present invention uses these 
listing methods, so that the detailed explanation is omitted 
herein . For simplifying the description, the error correction 
code is to be generated from the first encoded data herein. 
However, it is needless to say that the error correction code 
„ may be generated from other encoded data or the data of a specific 
layer of the encoded data. 

,0125, .ike the first to -th transmitting units 105 - 108 of 
the first embodiment, the FEC data transmitting unit 1209 
transmits the error correction code data generated by the data 
20 reading/generating/converting unit 1204. At the time of 
transmission, the payload type of the FTP header, SSFC, or CSF.C. 
£ or example. is used or the identifying information 
corresponding thereto is added so that it is recognized as the 
error correction code data. Addition of delay and selecting 
25 whether or not to transit the data in accordance with the 
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distribution band is also performed in the same manner as that 
of the first embodiment. 

[0126] The FEC data receiving unit 1217 performs the same 
processing as that of the first to N-th receiving units 114 - 
116 of the first embodiment. It is also the same as the case 
of the first embodiment in respect that the reception of data 
is controlled in accordance with the power which can be used 
in the contents receiving apparatus 1211. 

[0127] Next, the encoded data reconstruction unit 1218 will be 
described by referring to FIG. 12. A data extracting unit 1301 , 
an encoded data identifier extracting unit 1302 , an encoded data 
extracting unit 1303, an encoded data arranging/duplication 
deletion processing unit 1304 and an encryption-restoring unit 
1305 of FIG. 12 are same as the data extracting unit 701, the 
encoded data identifier extracting unit 702, the encoded data 
extracting unit 703, the encoded data arranging/ duplication 
deletion processing unit 704 and the encryption-restoring unit 
705 of the first embodiment shown in FIG. 7. However, the 
encoded data identifying information extracted by the encoded 
data identifier extracting unit 1302 contains the identifying 
information indicating the error correction code data. When 
there is a fault of data detected in the data extracting unit 
1301, the error correction code restoring unit 1306 tries to 
restore it by using the error correction code data identified 
and extracted by the data extracting unit 1301 . When the fault 
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data is restored, the restored data is outputted to the encoded 
data arranging/duplication deletion processing unit 1304. 
[0128] Except for those described above, each part is the same 
as the corresponding part of the first embodiment. 
5 [0129] A plurality of the transmission lines 1230 may be 
provided so that the distribution session of the first to N + l-th 
encoded data and the error correction code data, the call 
connection processing information, and the receiving state 
report information are transmitted through the different 

10 transmission lines. 

[0130] Furthermore, it is needless to say that each function 
and processing of the call connection processing unit 1202, the 
transmission managing unit 1203, the data reading/generating/ 
converting unit 1204, the report receiving unit 1205, the first 
15 to N-th transmitting units 1206 - 1208, and the FEC data 
transmitting unit 1209 of the contents distributing apparatus 
1201 may be achieved by the program control executed by a 
computer that constitutes the contents distributing apparatus 
1201. It is also needless to say that each function and 
20 processing of the call connection processing unit 1212, the 
report transmitting unit 1213, the first to N-th receiving units 
1214 - 1216, the FEC data receiving unit 1217, the encoded data 
• reconstruction unit 1218 and the decoder 1219 of the contents 
receiving apparatus 1211 may be achieved by the program control 
25 executed by a computer that constitutes the contents receiving 
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apparatus 1211. 
FIFTH EMBODIMENT 

[0131] in a fifth embodiment of the present invention, the 
transmitter side and the receiver side operate in the following 
5 manner for the N-number of encoded data of the same contents 
encoded by the scalable encoding constituted with M-layers 
where, »M" and «N» are integers of 2 or larger, and for the error 
correction code data. 

[0132] The transmitter side comprises the first to N-th data 
10 transmitting devices, an FEC data transmitting device, and a 
device for performing multiplexing and transmission of the 
outputs thereof, which transmits the multiplexed data by the 
same session. The receiver side comprises a device for 
receiving the multiplexed data, which extracts the encoded data 
15 that is received without a transmission error and a fault and, 
when there is an error or a fault generated in the data, restores 
it by the error correction code for performing reconstruction 
and output thereof. 

[0133] Further, like the second embodiment, the picture data 
20 transmitting apparatus according to the fifth embodiment of the 
present invention may be in a structure with a device for setting 
the routing priority control of the transmission lines in the 
session for transmitting the multiplexed data and the power 
control of the radio transmission lines. 

[0134] A contents rec eiving dlstribut^ng_apparatus 1401, a 
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contents receiving apparatus 1411. and a transmission line 1430 
according to the fifth embodiment of the present invention sho»„ 
in FIG. 13 correspond to the contents distributing apparatus 
801. the contents receiving apparatus 811. and the transmission 
line 830 of FIG . 8. respectively. A call connection processing 
unit 1402. a transmission managing unit 1403. a data 
reading/generating/converting unit 1404. a report receiving 

• -i yinc _ 1408 a call connection 
unit 1405, transmitting units 1406 ±4U8, 

processing unit 1412, a report transmitting unit 1413, an 
encoded data reconstruction unit 1418 and an decoder 1419 shown 
in FIG. 13 correspond to the call connection processing unit 
802, the transmission managing unit 803, the data reading/ 
generating/converting unit 804, the report receiving unit 805, 
the transmitting units 806 - 808, the call connection processing 
unit 812, the report transmitting unit 813, the encoded data 
reconstruction unit 818, and the decoder 819 of FIG. 8. In the 
f ollowings , there will be described only the part different from 
that of the second embodiment. The embodiment is described on 
assumption that the number of error correction code data is -1" 
for the purpose of simplifying the description, however, it is 
needless to say that the number of the error correction code 
data in the present invention is not limited to "1". 
[0 135] The transmission managing unit 1403 performs the same 
processing as that of the transmission managing unit 1203 of 
5 the fourth embodiment. 
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[0136] The data reading/generating/ converting unit 1404 
performs the same processing as that of the data 
reading/generating/converting unit 1204 of the fourth 

embodiment . 

[0137] The FEC data transmitting unit 1409 performs the same 
processing as that of the transmitting unit 900 shown in FIG. 
9 and transmits the error correction code data generated by the 
data reading/generating/converting unit 1404. At the time of 
transmission, the payload type of the RTF header , SSRC, orCSRC, 
for example, is used or the identifying information 
corresponding thereto is added so that it is recognized as the 
error correction code data. Addition of delay and selecting 
whether or not to transmit the data in accordance with the 
distribution band is also performed in the same manner as that 
of the second embodiment. 

[0138] The encoded data reconstruction unit 1418 performs the 
same processing as that of the encoded data reconstruction unit 
1218 of the fourth embodiment. 

[01391 Except for those described above, each part is the same 
as the corresponding part of the second embodiment. 
[0140] A plurality o£ the transmission lines 1430 may be 
provided so that the distribution session of the data obtained 
by multiplexing the first to N-th encoded data and the error 
correction code data. the call connection processing 
; information, and the receiving state report information are 
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transmitted through the different transmission lines. 
[0141] Furthermore, it is needless to say that each function 
and processing of the call connection processing unit 1402, the 
transmission managing unit 1403, the data reading/generating/ 
5 converting unit 1404, the report receiving unit 1405, the first 
to N-th transmitting units 1406 - 1408, the FEC data 
transmitting unit 1409 and the packet multiplexing/ 
transmitting unit 1410 of the contents distributing apparatus 
1401 may be achieved by the program control executed by a 

10 computer that constitutes the contents distributing apparatus 
1401. It is also needless to say that each function and 
processing of the call connection processing unit 1412, the 
report transmitting unit 1413, the encoded data reconstruction 
unit 1418, the decoder 1419 and the packet receiving unit 1420 

15 of the contents receiving apparatus 1411 may be achieved by the 
program control executed by a computer that constitutes the 
contents receiving apparatus 1411. 
SIXTH EMBODIMENT 

[0142] In a sixth embodiment of the present invention, the 
20 transmitter side and the receiver side operate in the following 
manner for the N-number of encoded data of the same contents 
encoded by the scalable encoding constituted with M-layers 
where, U M" and "N" are integers of 2 or larger, and for the error 
correction code data. 
25 [0143] The transmitter side comprises the first to N-th data 
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transmitting devices, an FEC data transmitting device, and a 
device for multiplexing and transmitting at least two of the 
outputs thereof, which transmits the multiplexed data and the 
data without multiplexing by the respective sessions. The 
5 receiver side comprises a device for receiving the multiplexed 
data and the data without multiplexing by the respective 
sessions, which extracts the encoded data that is received 
without a transmission error and a fault and, when there is an 
error or a fault generated in the data, restores it by the error 
10 correction code for performing reconstruction and output 
thereof . 

[0144] Further, like the third embodiment, the picture data 
transmitting apparatus according to the fifth embodiment of the 
present invention also comprises a device for setting, by each 

15 session, the routing priority control of the transmission lines 
in at least one session for transmitting each piece of encoded 
data and the power control of the radio transmission lines . The 
picture data receiving apparatus may be in a structure having 
a device for selecting the reception of at least one session 

20 based on at least one of: the error/ loss rate of the received 
data; power that can be used in the receiving apparatus; and 
the setting set in advance. 

[0145] A contents receiving distributing apparatus 1501, a 
contents receiving apparatus 1511, and a transmission line 1530 
25 according to the sixth embodiment of the present invention shown 



in FIG. 14 correspond to the contents distributing apparatus 
1101, the contents receiving apparatus 1111, and the 
transmission line 1130 of FIG. 10, respectively. A call 
connection processing unit 1502, a transmission managing unit 
5 1503 , a data reading/generating/converting unit 1504 , a report 
receiving unit 1505, transmitting units 1506 - 1508, a packet 
multiplexing/ transmitting unit 1510, a call connection 
processing unit 1512, a report transmitting unit 1513, an 
encoded data reconstruction unit 1518 and a decoder 1519 shown 
10 in FIG. 14 correspond to the call connection processing unit 
1102, the transmission managing unit 1103, the data 
reading/generating/converting unit 1104, the report receiving 
unit 1105, the transmitting units 1106 - 1108, the packet 
multiplexing/ transmitting unit 1110, the call connection 
15 processing unit 1112, the report transmitting unit 1113, the 
encoded data reconstruction unit 1118 and the decoder 1119 of 
FIG. 10. In the followings, there will be described only the 
part different from that of the third embodiment. The 
embodiment is described on assumption that the number of error 
20 correction code data is «1» for the purpose of simplifying the 
description, however, it is needless to say that the number of 
the error correction code data in the present invention is not 
limited to "1" . 

[0146] The transmission managing unit 1503 performs the same 
25 processing as that of the transmission managing unit 1203 of 
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the fourth embodiment. 

[0147] The data reading/generating/ converting unit 1504 
performs the same processing as that of the data reading/ 
generating/converting unit 1204 of the fourth embodiment. 
[0148] The FEC data transmitting unit 1509 performs the same 
processing as that of the FEC data transmitting unit 1209 of 
the fourth embodiment . 

[0149] The FEC data receiving unit 1517 performs the same 
processing as that of the FEC data receiving unit 1217 of the 
fourth embodiment. 

[0150] The encoded data reconstruction unit 1518 performs the 
same processing as that of the encoded data reconstruction unit 
1218 of the fourth embodiment. 

[0151] Except for those described above, each part is the same 
as the corresponding part of the third embodiment. 
[0152] A plurality of the transmission lines 1530 may be 
provided so that the distribution session of the multiplexed 
outputs of the first to N-th transmitting units 1506 - 1508, 
the session of distributing the output of the FEC data 
transmitting unit 1509, the call connection processing 
information, and the receiving state report information are 
transmitted through the different transmission lines. 
[0153] Furthermore, it is needless to say that each function 
and processing of the call connection processing unit 1502, the 
transmission managing unit 1503, the data reading/generating/ 
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converting unit 1504, the report receiving unit 1505, the first 
to N-th transmitting units 1506 - 1508. the FEC data 
transmitting unit 1509 and the packet multiplexing/ 
transmitting unit 1510 of the contents distributing apparatus 
5 1501 may be achieved by the program control executed by a 
computer that constitutes the contents distributing apparatus 
1501. It is also needless to say that each function and 
processing of -the call connection processing unit 1512, the 
report transmitting unit 1513, the encoded data reconstruction 
10 unit 1518, the decoder 1519 and the packet receiving unit 1520 
of the contents receiving apparatus 1511 may be achieved by the 
program control executed by a computer that constitutes the 
contents receiving apparatus 1511. 
INDUSTRIAL APPLICABILITY 
15 [0154] As described above, the present invention can provide 
contents distributing and receiving apparatuses, a contents 
transmitting/receiving system, contents distributing and 
receiving methods, and contents distribution and reception 
programs, which can suppress as much as possible the significant 
20 disturbance of the reproduced contents on the receiver side 
caused due to the transmission error of the encoded data. 
Furthermore, it is possible to provide contents distributing 
and receiving apparatuses, a contents transmitting/ receiving 
system, contents distributing and receiving methods, and 
25 contents distribution and reception programs, which allow users 




to set trade-off between the transmission band used for contents 
data transmission and the quality. Moreover, it is possible 
to suppress as much as possible the significant disturbance of 
the reproduced contents on the receiver side caused due .to the 
transmission error of the encoded data without sending the 
feedback information from the receiver side to the transmitter 
side . 

[0155] Further, the transmitter side can control the quality 
and/or the stability of the contents on the receiver side 
through controlling whether or not to perform encryption at the 
time of actual transmission and/or controlling the information 
to be informed to the receiver side by the call connection 
processing. Furthermore, the aforementioned objects can be 
achieved while preventing an increase in the operation amount 
required for decoding the compression-encoded data. Moreover, 
the power consumption of the receiving apparatus can be 
controlled in accordance with the power that can be used on the 
receiving apparatus side. 



